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YELLOW-POPLAR 


(Liriodendron  tulipifera)  \ 
By  H.  S.  Belts,  senior  engineer,  Division  of  Forest  Products 

Yellow-poplar  is  a  tall,  stately  tree  common  throughout  the  eastern 
United  States.  Its  handsome  tulip-shaped  orange  and  yellow  flowers 
mark  the  tree  conspicuously  in  the  spring.  The  largest  stands  are  in 
Virginia,  Georgia,  North  Carolina,  and  Alabama,  where  mature  trees 
under  favorable  conditions  may  reach  a  diameter  of  from  6  to  8  feet 
and  height  of  from  100  to  160  feet.  The  large  size  of  yellow-poplar 
and  its  comparative  freedom  from  defects  make  possible  the  manu- 
facture of  clear  planks  several  feet  in  width.  Yellow-poplar  is  light- 
demanding  except  when  very  young.  Trees  grown  in  the  forest  shoot 
up  rapidly  toward  the  light  and  form  tall,  straight  stems  with  few 
or  no  limbs  on  the  lower  half.  The  tree  is  a  prolific  seeder,  but  only  a 
small  percentage  of  the  seeds  are  fertile.  The  wood  is  even-textured, 
moderately  soft,  light  in  weight,  can  be  easily  cut  and  shaped  with 
tools,  does  not  split  easily  when  nailed,  and  has  the  reputation  of 
taking  and  holding  paint  and  enamel  exceptionally  well.  It  is  used 
principally  for  lumber,  veneer,  and  pulpwood.  The  lumber  goes 
largely  into  furniture,  and  boxes  and  crates. 

The  lumber  cut  from  cucumbertree  {Magnolia  acuminata),  which 
comes  largely  from  the  southern  Appalachian  region,  is  generally 
mixed  with  yellow-poplar  lumber  and  sold  as  such.  There  are,  how- 
ever, two  other  commercial  magnolias — southern  magnolia  (Magnolia 
grandiflora)  and  sweetbay  (M.  virginiana) — which  are  cut  for  lumber 
in  considerably  greater  quantities  than  cucumbertree.  The  lumber 
from  these  two  species  is  commonly  sold  on  the  market  in  mixture 
under  the  name  ''magnolia."  It  comes  largely  from  Louisiana,  Florida, 
Mississippi,  and  eastern  Texas.  Although  the  wood  of  the  three  com- 
mercial magnolias  is  very  much  like  the  lighter  colored  yellow-poplar 
in  appearance,  it  is  generally  heavier  and  harder,  lacks  the  even  tex- 
ture and  straight  grain  of  yellow-poplar,  and  is  not  so  easy  to  work 
with  tools. 

Nomenclature. — Yellow-poplar  {Liriodendron  tulipifera)  is  also 
known  as  tulip  poplar,  tulip  wood,  hickory  poplar,  and  poplar.  The 
sapwood  is  sometimes  called  white  poplar  or  wliitewood. 

Distribntion  and  growth. — Yellow-poplar  is  found  in  all  the  States 
east  of  the  Mississippi  River  except  Maine,  New  Hampshire,  Vermont, 
and  Wisconsin  and  also  west  of  the  Mississippi  River  in  parts  of 
Louisiana,  Oklahoma,  and  Missouri  (fig.  1).  It  grows  at  altitudes 
ranging  from  1,000  feet  in  the  northern  part  of  its  range  to  4,500 
feet  in  the  southern  mountains.  It  occurs  in  the  forest  singly  or  in 
small  groups  in  mixed  stands  containing  a  variety  of  trees.  The  tree 
requires  moderately  moist,  well-drained,  rich  soils  of  loose  texture  for 
its  best  growth.  It  does  not  do  well  under  very  dry  or  very  vet  con- 
ditions. Yellow-poplar  reproduces  both  by  seed  and  by  stump 
sprouts.    The  most  vigorous  sprouts  come  from  the  stumps  of  trees 
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that  were  felled  when  comparatively  young.  The  seedhngs  and 
sprouts  must  have  an  abundant  supply  of  light;  otherwise  they  soon 
die  However,  with  the  necessary  hght,  their  rapid  growth  enables 
them  to  keep  ahead  of  competing  species.  Yellow-poplar's  intolerance 
of  shade  causes  the  prompt  and  complete  dymg-out  of  the  branches 
below  the  upper  crown  when  the  stand  is  at  all  dense  and  accounts  for 
the  high  percentage  of  lumber  m  yellow-poplar  logs  which  is  free 
from  knots. 

i  //r-^^  I 


Figure  1. — Range  of  yellow-poplar  {Liriodendron  tulipifera). 

Yellow-poplar  seedlings  and  young  trees  are  susceptible  to  killing 
by  fu-e  on  account  of  theu*  thin  bark;  they  are  also  browsed  by  all 
classes  of  livestock  m  preference  to  other  tree  species.  Where  cattle 
are  numerous  the  damage  is  very  severe.  The  tree  is  subject  to 
attack  by  several  wood-rotting  fungi  which  usually  begin  their  work 
in  fire  scars  or  other  wounds.  It  has  few  insect  enemies.  One  of 
these,  the  Columbia  tunber  beetle,^  bores  holes  in  the  trunk  and  gives 
an  opportunity  for  attack  by  staming  fungi  which  may  be  the  cause  of 
streaks  of  various  colors  that  sometimes  occur  in  the  wood.  Lumber 
with  such  coloring  is  often  called  ''calico  poplar." 

1  Corthylut  columbianut  Hopk. 
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Yellow-poplar  grows  rapidly,  especially  in  height,  provided  it  has 
plenty  of  light.  In  some  of  the  best  stands  measured,  the  following 
average  height  and  diameter  growths  were  attained:  10  years — height 
48  feet,  diameter  5.3  inches;  20  years — height  81  feet,  diameter  7.5 
inches;  30  years — height  99  feet,  diameter  9.8  inches;  50  years — height 
120  feet,  diam.eter  14.9  inches.  The  straightness  of  the  trunk  of 
yellow-poplar,  its  freedom  from  branches  below  the  small  crown,  and 
the  uniformity  of  taper  are  outstanding  among  the  hardwoods  with 
which  it  grows. 

Supply. — The  total  stand  of  yellow-poplar  of  saw-timber  size  was 
recently  placed  at  10,101,000,000  board  feet.  It  was  made  up  as 
follows: 


State  Stand  ' — board  feet  2 

Alabama   1,  281,  000,  000 

Florida   .  11,000,000 

Georgia   1,  697,  000,  000 

Illinois   50,  000,  000 

Indiana   128,  000,  000 

Kentucky   803,  000,  000 

Louisiana   108,  000,  000 

Mississippi   621,000,000 


State 

North  Carolina. 

Ohio  

South  Carolina- 

Tennessee  

Virginia  

West  Virginia__ 


Stand  I— board  feet  2 


354,  000,  000 
60,  000,  000 
788,  000,  000 
723,  000,  000 
880,  000,  000 
597,  000,  000 


Total   10,  101,  000,  000 


»  Figures  based  on  the  findings  of  the  partially  completed  forest  survey  of  the  United  States,  conducted 
by  the  Forest  Service  of  the  U.  S.  Department  of  Agriculture.   The  survey  was  begun  in  1&30. 
2  International  H-inch-kerf  rule. 


Five  adjoining  coastal  States — Virginia,  North  Carolina,  South 
Carolina,  Georgia,  and  Alabama — contained  about  70  percent  of  this 
stand.  Probably  over  one-half  of  it  was  second-growth  timber.^  The 
remaining  stands  of  virgin  growth  yellow-poplar  occur  mostly  in  the 
more  inaccessible  parts  of  the  mountain  regions  within  its  range. 


PRODUCTION 


Lumber. — The  first  recorded  production  of  yellow-poplar  lumber 
(1869)  amounted  to  320,000,000  board  feet.  Thirty  years  later 
(1899)  it  reached  the  maximum— 1,114,766,000  board  feet  (fig.  2). 
Since  1899  production  has  decreased  irregularly  and  in  1932, 
a  year  of  business  depression,  fell  to  the  minimum  of  86,065,000 
board  feet.  By  1943  it  had  recovered  to  589,344,000  board  feet— the 
largest  cut  since  1913.  The  marked  increase  in  production  in  recent 
years  has  been  due  in  part  to  increased  demands  brought  about  by 
the  war  and  in  part  to  more  thorough  canvasses  of  the  sawmills  pro- 
ducing yellow-poplar  lumber — especially  the  smaller  mills.  The 
average  annual  production  of  yellow-poplar  lumber  for  the  10-year 
period  1933-1942  was  approximately  286,000,000  board  feet.  In 
1869  the  leading  producing  State  was  Indiana,  followed  by  Ohio, 
Tennessee,  and  Kentucky.  Tennessee  took  first  place  in  1879,  and 
from  that  year  until  1938  either  Tennessee  or  West  Virginia  was  the 
leading  State  in  the  production  of  yellow-poplar  lumber  except  in 
1889,  1905,  1906,  and  1907  when  Kentucky  was  first.  Alabama  was 
the  leading  State  in  1938,  Virginia  in  1939  and  1940,  West  Virginia 
in  1941,  Georgia  in  1942,  and  Virginia  in  1943.  In  1943  Georgia, 
Virginia,  Alabama,  and  West  Virginia  furnished  about  42  percent  of 
the  yellow-poplar  lumber  produced. 


2  McCarthy,  E.  F.  yellow  poplar— chaeacteeistics,  geowth,  and  management.  U.  S.  Dept. 
Agr.  Tech.  Bui.  356,  58  pp.,  illus.  1933. 
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Veneer. — In  1905  ^  the  consumption  of  yellow-poplar  for  veneer 
amounted  to  26,164,000  board  feet  log  scale.  Annual  consumption 
varied  from  18,370,000  feet  to  33,812,000  feet  until  1923,  when.it 
jumped  to  45,376,000  feet  and  continued  to  rise  to  its  maximum  of 
71,989,000  feet  in  1929.  In  the  next  few  years  consumption  dropped 
to  about  one-half  that  amount  owing  to  business  depression,  but  by 
1939  it  had  recovered  to  59,071,000  feet.  The  average  annual  con- 
sumption of  vellow-poplar  for  veneer  for  the  period  1929-39  was 
51,468,000  feet  log  scale*  equivalent  to  approximately  62,000,000 
board  feet.^  In  1943  and  1944  the  consumption  of  yellow-poplar  for 
veneer  was  66,694,000  and  53,472,000  board  feet  log  scale,  respectively. 
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Figure  2. — Lumber  production  of  yeUow  poplar.  1869-1942. 

Pulpwood. — The  consumption  of  yeUow-poplar  pulpwood  was  first 
recorded  separately  in  1916^  when  37,974  cords  were  used.  For  the 
next  10  3'ears  consumption  rose  rather  uniformly  to  the  maximum  of 
134,747  cords  in  1926  and  after  that  decreased,  dropping  to  about 
73,500  cords  in  1931  and  1934.  The  latest  available  consumption 
figure  is  91,818  cords  in  1936.  The  average  annual  consum.ption  of 
yeUow-poplar  pulpwood  for  the  period  1928-36  was  96,170  ccrds, 
equivalent  to  approximately  48,000,000  board  feet,^  which  is  between 
1  and  2  percent  of  the  total  amount  of  pulpwood  of  all  species  used 
during  the  same  period.  Estimated  consumption  for  pulpwood  in 
1943  was  147,000  cords  and  in  1944,  108,000  cords. 

In  addition  to  the  yellow-poplar  that  goes  into  lumber,  veneer,  and 
pulpwood,  smaller  amounts  are  cut  for  fuel  wood,  excelsior,  fence 
posts,  slack-cooperage  staves,  and  other  purposes.  The  average 
annual  consimaption  of  yellow-poplar  for  all  purposes  in  recent  years 
is  estimated  as  equivalent  to  410,000,000  board  feet. 

Properties. — The  wood  of  yellow-poplar  varies  widely  in  color. 
The  sapwood  is  whitish  and  from  one  to  several  inches  wide  in  trees  of 
commercial  size.  The  normal  heartwood  varies  from  a  bright  light 
yeUow  to  a  pale  tan.    Sometimes  the  heartwood  has  strongly  marked 


3  The  earliest  vear  for  which  statistics  of  the  consumption  of  yellow-poplar  for  veneer  are  available. 
<  Years  averaged:  1929,  1931,  1935,  1937,  and  1939. 

5  An  overrun  of  23  percent  4s  assumed  in  converting  lag  scale  to  the  actual  quantity  of  lumber  that  could 
have  been  sawed  from  the  log. 
•  Bureau  of  the  Census. 

'  A  cord  of  yellow-poplar  pulpwood  is  assumed  to  contain  500  board  feet. 


colored  areas  or  "streaks"  of  unknown  origin^  which  may  occur  in 
shades  of  purple,  green,  black,  blue,  or  red.  These  colorations  do  not 
materially  afi'ect  the  physical  properties  of  the  wood.  Areas  of  a  plain 
brown  color  untinged  by  yellow  or  green,  especially  a  dark  brown,  are 
indicative  of  the  action  of  decay  fungi.  The  annual  rings  are  marked 
by  a  light-colored  line.  The  wood  is  generally  straight-grained  and 
comparatively  uniform  in  texture.  It  is  moderately  light  in  weight,^ 
moderately  weak  in  bending  and  compressive  strength,  moderately 
soft,  moderately  stiff,  moderately  low  in  shock  resistance,  and  has  a 
moderately  large  shrinkage  when  dried  from  a  green  condition  but  is 
not  difficult  to  season  and  stays  in  place  well  after  seasoning  is  com- 
pleted. The  wood  does  not  rank  high  in  nail-holding  ability  but  has 
little  tendency  to  split  when  nailed. 

•Table  1  gives  the  results  of  tests  on  the  machining  properties  of 
yellow-poplar  and  three  other  woods,  together  with  the  average  of  all 
of  the  25  southern  hardwoods  included  in  the  tests.  The  three  woods 
included  in  the  tabulation  are,  like  yellow-poplar,  outstanding  furniture 
woods. 


Table  1. — Percentages  of  pieces  in  good  to  excellent  condition  after  being  subjected 
to  certain  machining  operations 


Plan 
ing 

Shap- 
ing 

Turn- 
ing 

Boring 

Mortis- 
ing 

Sand- 
ing 

Steam 
bending 

Yellow-poplar    

70 

12 

81 

87 

63 

19 

58 

Water  tupelo  (tupelogum)    

43 

79 

62 

35 

34 

46 

Sweetgum        .  

51 

21 

86 

92 

58 

23 

67 

Black  walnut  _  _^     

62 

34 

91 

ICQ 

98 

78 

Average  of  25  species  of  southern  hard- 

woods  .   

61 

25 

79 

89 

70 

45 

62 

Yellow-poplar  is  above  the  average  in  two  of  the  properties  listed 
(planing  and  turning)  and  below  in  the  others.  It  rates  high  as  a 
planing  wood  and  low  in  shaping  properties. 

The  wood  has  an  excellent  reputation  for  taking  and  holding  paint, 
enamel,  and  stain  and  can  be  glued  satisfactorily,  provided  moderate 
care  is  used  in  the  gluing  operation.  YeJlow-poplar  containers  do 
not  impart  taste  or  odor  to  foodstuffs.  The  wood  is  not  durable 
under  conditions  favorable  to  decay.  The  large,  clear,  round  logs 
typical  of  yellow-poplar  are  well  suited  to  the  manufacture  of  veneer, 
especially  by  the  rotary  process,  in  which  the  log,  mounted  in  a  lathe, 
is  revolved  against  a  heavy  knife  which  advances  slowly  and  peels  off 
a  continuous  sheet  of  veneer.  The  wood  can  be  readily  reduced  to 
paper  pulp  by  the  sulfite  process,  ^°  but  the  pulp  is  of  poor  color  and 
difficult  to  bleach.  It  reduces  more  readily  by  the  soda  process  to 
produce  a  rather  easily  bleached  pulp  somewhat  stronger  than  pulp 


« It  has  been  suggested  that  some  of  these  colorations  may  be  due  to  the  action  of  the  minerals  existing 
in  certain  soil  formations  where  yellow-poplar  grows. 

»  The  average  weight  of  yellow-poplar  in  an  air-dry  condition  (12  percent  moisture)  is  28  pounds  per 
cubic  foot. 

1"  Six  processes  are  used  commercially  in  making  paper  pulp  from  wood.  One  is  the  mechanical  or  ground- 
wood  process,  in  which  the  wood  is  reduced  to  pulp  on  a  grindstone.  The  yield  approaches  100  percent  of 
the  weight  of  the  wood.  P'our  arc  chemical  processes — the  sulfite,  sulfate,  soda,  and  neutral  sulfite.  They 
depend  upon  the  dissolving  action  of  chemical  reagents  which  remove  essentially  all  of  the  binding  material 
flignin)  surrounding  the  cellulose  fibers  and  leave  them  in  a  fairly  pure  state.  The  removal  of  the  lignin 
is  accomplished  by  cooking  the  wood  chips  with  the  proper  chemical  under  steam  pressure.  The  yield  of 
pulp  is  about  one-half  the  weight  of  the  wood.  In  a  sixth  process,  the  semicheraical  part  of  the  lignta  is 
removed  bv  chemical  means,  and  the  resultant  pulp,  containing  some  lignin,  is  further  refined  by  mechanical 
means.  The  yield  of  semichemical  pulp  is  intermediate  between  the  yields  obtained  with  the  mechanical 
process  and  the  chemical  processes. 


made  from  aspen — a  wood  used  in  much  larger  quantities  for  paper- 
making  purposes. 

Principal  uses. — Yellow-poplar  is  used  principally  for  lumber, 
veneer,  and  pulpwood.  Other  uses  include  excelsior,  slack-cooperage 
staves,  fuel  wood,  and  fencing.  The  lumber  goes  mostly  into  furni- 
ture, boxes,  and  crates,  interior  finish,  siding,  fixtures,  radio  cabinets, 
and  musical  instruments.  Box  and  crate  material  consists  largely  of 
lower-grade  stock  not  suitable  for  more  exacting  uses.  Yellow-poplar 
veneer  is  used  extensively  in  the  form  of  built-up  plywood  panels  for 
finish,  furniture,  piano  cases,  and  various  forms  of  cabinet  work. 
The  panels  are  made  by  gluing  together  an  odd  number  of  veneer 
sheets,  generally  three,  five,  or  seven,  each  sheet  being  placed  so  that 
the  direction  of  the  grain  is  at  right  angles  to  the  grain  in  adjoining 
sheets  or  plies.  Yellow-poplar  plywood  panels  were  formerly  widely 
used  in  the  construction  of  bodies  for  both  horse-drawn  and  motor 
vehicles,  but  in  recent  years  wood  in  motor  vehicles  has  been  very 
largely  displaced  by  steel.  Other  uses  of  yellow-poplar  lumber  include 
caskets  and  burial  boxes,  woodenware  and  novelties,  and  sewing 
machines.  Yellow  poplar  is  used  in  the  manufacture  of  book,  m.aga- 
zine,  and  other  papers  for  printing  purposes  and  also  for  blotting 
paper. 

Table  2  shows  the  amounts  of  yellow-poplar  used  in  the  manu- 
facture of  wooden  products  in  1912,  1928,  1933,  and  1940.  The  tabu- 
lation includes  yeUow-poplar  in  the  form  of  lumber  and  also  smaller 
amounts  of  veneer,  and  short  logs  and  bolts. 

Table  2. —  Yellow  poplar  used  in  the  manufacture  of  wooden  products 


[Thousands  of  board  feet] 


Classes  of  products                              j  1912 

1928 

1933 

1940 

Airplanes    ._-    .     -    .... 

4 

12,412 
190 
165,  417 
7,  3.39 

206 
1,748 
56 

96,  619 
4,  (.46 

2 
42 

15 
495 
157 
1  101, 357 
275 

Agricultural  implements              .  -          .  .  

Boot  and  shoe  findings      .   ....          ...  .  ...  ... 

Boxes,  baskets,  and  crating             ..                         .  .  

1  69,  760 
2,  224 

Boxes,  cisar  and  tobacco.                 .      .. 

Butchers'  blocks                    .    .  .                   ...  .. 

Car  construction  and  repair  ..  .  ...  .  .. 

32,  439 
9,  641 
1,  974 

6,378 
2,  536 
225 
1,609 

1,  534 
889 

1,992 
5,491 

Caskets  and  burial  boxes.  _  .  _                        ..    .    ...  .  .. 

Conduits,  pumps,  and  wood  pipe                  .               ...  .  . 

Dairv,  poultry,  and  apiary  supplies.    .. 

Dowels  and  skewers         .....     .      .  .    

470 

2,332 
52 
237 

Electrical  equipment                    ...    .  ...  ..     

562 

149 

16 
2 

4, 334 

5 

78,  361 
276 
2, 179 
303 

Firearms             .                     ..                .  ..  

FLstures  .-.      ..  .  ..    ..  .. 

14,  575 

(3) 

54,514 

4Q4 

13.  713 

(3) 
139,  557 
1  908 

12, 151 
367 
210.  309 
275 
8,121 
342 

Furniture                                 ..  ...     

Instruments,  musical...                             ..  .   . 

Instruments,  professional  and  scientific..  ..  ...   

1.001 

(2) 

1,026 
3, 103 
(*) 

344 

(») 

184 

(2) 

537 

286 

Laundry  appliances                                            ..  . 

440 
75 

487 
272 

Machinery.     ...                             .    ...                    .  ... 

Patterns  and  flasks   ..     

498 

1,112 

1,684 

Pencils,  penholders..  

Pipes,  tobacco                                             ...  . 

Playground  equipment   

85 
819 
150 

(«) 
7  5,  986 
326 
a  238.212 
8, 039 
448 
10  701 

25 
200 
260 

(8) 

10, 642 
476 
8  89,  652 
946 
303 
10  295 

125 
32 
97 
4,  Co3 
186 

Plumbers'  woodwork.   ..  .  .  .   

26 
206 
10,  866 
409 
300 
»31. 179 
3,  426 
88 
459 

Printing  material  .'    

Radio  and  phonograph  cabinets   

Refriserators              .  ..  ..   . 

Rollers,  shade  and  map.  ...      

Sash,  doors,  general  millwork   .   

9  5, 165 
106 
8 
10  7 

Sewing  machines  .   . 

Ship  and  boat  building      

Shuttles,  spools,  bobbins,  looms..   

See  footnotes  at  end  of  table. 
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Table  2. —  Yellow  poplar  used  in  the  manvfadure  of  uooden  products — Continued 


013.8*^03  of  products 

1912 

1928 

1933 

1940 

Si^rn.^  sccnory  displciys 

101 
970 

839 
279 

16 
9 

(5) 

82 

623 
259 
1 

Sporting  3ncl  fitlilctic  ^oods 

Siir^ic3.I  supp'iGS 

240 
"  500 

8S2 
2,  989 

(12) 

48,  666 

(3) 

26,  396 

Toothpicks.      . 

Toys 

4, 374 
1,  073 
36,  357 
1,941 

10,  569 

429 
33 
1,992 
13 

3,078 

330 
889 

1,  274 
12 
386 

4, 866 

Vehicles,  nonmotor   ...      

Total   -  -   

680, 937 

450,  549 

178, 058 

13  402, 010 

1  These  figures  for  1933  and  1940  include  yellow-poplar  used  for  boxes  and  crates  by  plants  not  classified 
as  manufacturers  of  wooden  products  and  which  were  not  included  in  1912  and  1928.  The  amounts  included 
for  non-manufacturers  of  wooden  products  were  as  follows:  For  1933— 12,088,000  board  feet,  and  for  1940— 
20,785.000  board  feet. 

2  Included  with  Woodenware  and  novelties. 

3  Included  with  Sash,  doors,  general  millwork. 
<  Included  with  Toothpicks. 

6  Included  with  Instruments,  professional  and  scientific 

6  Included  with  Furniture. 

7  Includes  kitchen  cabinets. 

8  Includes  planing  mill  products  such  as  siding,  ceiling,  and  flooring. 

8  Planing  mill  products  not  included  in  1933  and  1940  canvasses  except  flooring  which  is  listed  separately. 

I"  Does  not  include  looms. 

11  Includes  matches. 

12  Included  in  Vehicles,  nonmotor. 

13  This  figure  includes  344,612,000  board  feet  of  lumber,  41,670,000  board  feet  of  veneer,  and  15,728,000 
board  feet  of  logs  and  bolts. 
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